Sixteen DBA/2 male mice weighing 24-28 g were chronically implanted with four epidural monopolar electrodes positioned on the sensorimotor cortex." One week after surgery the EEG of the subjects which had fasted for 24 hours was recorded on paper and on magnetic tape according to the following experimental schedule: 60 min before treatment, the EEG was recorded at intervals of 15 min for 2-3 min, while acoustic stimulation of 90+2 dB was given. After this period drug or saline were given by mouth, four animals for each dose, then EEG was recorded for 90 more min, using the same procedure. Administered doses in this study were 50, 100 and 200 mg/kg of a commercially available aluminium hydroxide powder in 0-2 ml saline. Artifact-free EEG samples were fed to a minicomputer off-line and band-pass filtered between 0 5 and 45 Hz. Power spectra were built up from 0 to 64 Hz, with steps of 0 5 Hz (lines) using standard FFT algorhythm, and stored on digital tapes. Frequency bands were built by cumulating power values of adjacent lines showing high intercorrelation, according to previously described techniques;'2 mean spectra were then computed over six frequency bands (0-5 to 3-5; 4 to 7; 7-5 to 12; 12-5 to 16; 16-5 to 20 and 20-5 to 40 Hz), for each period of 2-3 min duration, for the anterior-posterior left sensorimotor cortex. EEG data, expressed as per cent of pre-drug in each animal, were analysed statistically using parametric procedures: twoways analysis of variance, with the test for linearity of regression of the means.'3 204 group.bmj.com on June 1, 2017 -Published by
SUMMARY Single oral doses of aluminium hydroxide (50 to 200 mg/kg) were found to induce in mice a dose-dependent diminution of the power of the 7 5 to 12 Hz frequency band, with a parallel dose-dependent increase of aluminium content in the brain, as early as 45 min after administration, and indicated that aluminium hydroxide is readily absorbed through an empty stomach or duodenum and is able to induce alterations of background EEG rhythms at doses equivalent to the ones used in human therapy. These data suggest that the EEG disturbances of the background type, (which are observed during the early stage of dialysis encephalopathy in man), may be partly due to a pharmacological and therefore reversible effect induced by an increase in aluminium level in the brain.
Electroencephalographic (EEG) findings in dialysis encephalopathy have been extensively described,' -as well as EEG with behaviour patterns induced by aluminium intoxication, which in part have been reproduced in animal subjects.6-'0 Both human electrophysiological studies and experiments on animals point to the existence of two main alterations: in early stages slowing and disturbances of background rhythms (in human studies) or disturbances of neuron discharges or of evoked responses (in animal studies) ensue. Following advanced intoxication, epileptiform abnormalities also appear, both in man and animals. The aim of this study was to verify: (1) whether EEG alterations could be detected in animals at a very early stage of aluminium intoxication, with the aid of computerized techniques, and, if so, (2) whether the two EEG alterations, of the background and of the epileptiform type, could be related to patho-physiological models different to morphological neuron alterations models. 
Methods
Sixteen DBA/2 male mice weighing 24-28 g were chronically implanted with four epidural monopolar electrodes positioned on the sensorimotor cortex." One week after surgery the EEG of the subjects which had fasted for 24 hours was recorded on paper and on magnetic tape according to the following experimental schedule: 60 min before treatment, the EEG was recorded at intervals of 15 min for 2-3 min, while acoustic stimulation of 90+2 dB was given. After this period drug or saline were given by mouth, four animals for each dose, then EEG was recorded for 90 more min, using the same procedure. Administered doses in this study were 50, 100 and 200 mg/kg of a commercially available aluminium hydroxide powder in 0-2 ml saline. Artifact-free EEG samples were fed to a minicomputer off-line and band-pass filtered between 0 5 and 45 Hz. Power spectra were built up from 0 to 64 Hz, with steps of 0 5 Hz (lines) using standard FFT algorhythm, and stored on digital tapes. Frequency bands were built by cumulating power values of adjacent lines showing high intercorrelation, according to previously described techniques;'2 mean spectra were then computed over six frequency bands (0-5 to 3-5; 4 to 7; 7-5 to 12; 12-5 to 16; 16- Therefore EEG data obtained in our laboratory support the hypothesis that the limbic system is implied in the physio-pharmacologic mechanisms underlying the action of aluminium on brain electrical activity in animals. 23 Although extrapolation of animal data to humans is often questionable, it is reasonable to think that the slowing of background EEG activity observed in dialysis encephalopathy patients may be due in part to a pharmacological effect exerted by aluminium ions, while EEG alterations of the epileptiform type3 seem to occur when also massive neuron damage can be seen, that is, during an advanced stage of intoxication.
